
United States Patent and Trademark Office 


UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 223 1 3- 1450 
www.uspto.gov 


APPLICATION NO. 


FILING DATE 


FIRST NAMED INVENTOR 


ATTORNEY DOCKET NO. CONFIRMATION NO. 


10/625,382 


07/23/2003 

06/30/2005 


7590 

DUANE MORRIS LLP 
One Liberty Place 
Philadelphia, PA 19103-7396 


Aman Safaei 


W 1200-00040 


9509 


EXAMINER 


NGUYEN, KiMBERLY D 


ART UNIT 


PAPER NUMBER 


2876 


DATE MAILED: 06/30/2005 


Please find below and/or attached an Office communication concerning this application or proceeding. 


*£gWV8D 

Ml 1 3 20Q5 


PTO-90C (Rev. 10/03) 


NEW CENTRAL FAX NUMBER 

Effective July 15, 2005 


On July 15,2005. the Central FAX Number will change to 571-273-8300. 
This new Central FAX Number is the result of relocating the Central FAX 
server to the Office's Alexandria, Virginia campus. 

Most facsimile-transmitted patent application related correspondence is 
required to be sent to the Central FAX Number. To give customers time to 
adjust to the new Central FAX Number, faxes sent to the old number (703- 
872-9306) will be routed to the new number until September 15, 2005. 
After September 15. 2005 . the old number will no longer be in service and 
571-273-8300 will be the only facsimile number recognized for "centralized 
delivery". 

CENTRALIZED DELIVERY POLICY: For patent related correspondence, 
hand carry deliveries must be made to the Customer Service Window (now 
located at the Randolph Building, 401 Dulany Street, Alexandria, VA 
22314), and facsimile transmissions must be sent to the Central FAX 
number, unless an exception applies. For example, if the examiner has 
rejected claims in a regular U.S. patent application, and the reply to the 
examiner's Office action is desired to be transmitted by facsimile rather than 
mailed, the reply must be sent to the Central FAX Number. 
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Period for Reply 


A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)D Responsive to communication(s) filed on . 

2a)D This action is FINAL. 2b)D This action is non-final. 

3) 13 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) S Claim(s) 1-39 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) |3 Claim(s) 1-13.19.20.22-26 and 28-39 is/are allowed. 

6) D Claim(s) is/are rejected. 

7) [3 Claim(s) 4-8.21 and 27 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 1 1 9 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or(f). 
a)D All b)D Some * c)Q None of: 

1 .□ Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
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Application/Control Number: 10/625,382 Page 2 

Art Unit: 2876 

DETAILED ACTION 

1 . This application is in condition for allowance except for the following formal matters: 

Claim Objections 

2. Claims 14, 27 are objected to because of the following informalities: 

Re claim 14, step b): "the new game" lacks of antecedent basis and should be substituted 
with "a new game". 

Re claim 27, line 2: "the new game" lacks of antecedent basis and should be substituted 
with "a new game". 

Appropriate correction is required. 

Prosecution on the merits is closed in accordance with the practice under Ex parte 
Quqyle, 1935 CD. 1 1, 453 O.G. 213. 

A shortened statutory period for reply to this action is set to expire TWO MONTHS 
from the mailing date of this letter. 

Allowable Subject Matter 

3. Claims 1-13, 19-20, 22-26 and 28-39 are allowed. 

4. The following is an examiner's statement of reasons for allowance: 

Re claims 1-10, 19, 22-26, 28-29 and 37: The prior art of record fails to teach or fairly 
suggest a computer implement method for processing lottery sales data, including the steps of 
causing display of a table on a computer, the table containing data representing lottery game 
attributes and lottery ticket sales for a plurality of lottery game types; enabling a user of the 
computer to query the data in the table based on at least one criterion from a predetermined list 
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Art Unit: 2876 

of criteria; and forecasting sales of a new lottery game based on results of the query as set forth 
in the instant claim. 

Re claims 11-13, 20, 30-32 and 38: The prior art of record fails to teach or fairly suggest 
a computer implemented method for processing lottery sales data, including the steps of causing 
display of a table on a computer, the table containing data representing lottery game attributes 
and lottery ticket sales for a plurality of lottery game types; enabling a user of the computer to 
query the data in the table based on at least one criterion from a predetermined list of criteria; 
and modifying the table to contain values of an index that compares performance of each of the 
lottery game types that satisfy the query. 

Re claims 33-36 and 39: The prior art of record fails to teach or fairly suggest causing 
display of a table on a computer, the table containing data representing lottery game attributes 
and lottery ticket sales for a plurality of lottery game types; causing the computer to display a 
menu for configuring the new game; configuring the new game using game attributes input into 
the menu by the user; and automatically generating and graphically displaying a schedule for 
development and launch of the new lottery game. 

5. Claims 14-18, 21 and 27 would be allowable if rewritten or amended to overcome the 
objection(s) as set forth in the instant Office action. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kimberly D. Nguyen whose telephone number is 571-272-2402. 
The examiner can normally be reached on Monday-Friday 7:30-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael G. Lee can be reached on 571-272-2398. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Most of the wholesalers/ shiallahd 
largev use ma 

preparing their • forecasts ^. in large 
companies, forecasts are primarily 
prepared by sales and financial 
managers, and in small companies, 
by top managers .... most often 
forecasts are prepared for a period 
one year or less. 

| xccutiyesiri all industries rccojgnize 
the importance of the forecast ihg 
•function for planning and control 
purposes, While this recognition! is hear 
universal, its impieitientatw not In 
fact, there are substantially different 
forecasting beliefs, practices, and 
procedures frpm one industry to another; 
and one sector of the economy to another. 

Wholesalers, like their counterparts in 
other business operations, are in need of 
reliable forecasts. This tool is of special 
importance in this industry, where 
competition is very intense and customer- 
buying habits are very dynamic; These 
conditions make planning and control very 
important to management and, as such, 
sales forecasting becomes a vital process . 


The bulk of the studies on how 
forecasting is conducted has concentrated 
on manufacturing, financial institutions, 
and retail industries. Few inquiries have 
focus^bnthe wholesaling se£ tor; desjpite 
its importance to the performance of the 
economy. This paper is based upon a study 
of forecasting practices in the wholesale 
industry . It is concerned with who prepares 
forecasts, forecast horizon, methods 
employed, and the types and forecast 
' acc uracy ; 1 


THE STUDY 

The data were collected by five 
g r ad u ate s t u d e n t i n te r v j ewers who 
administered telephone interviews to a 
randomly selected sample of 484 
wholesalers, Initially, the interviewers 
contacted 1 , 100 wholesale companies in 
different cities. The names were selected 
from the yellow pages; The cities included 
Seattle, Los Angeles, San Francisco, Las 
Vegas, Salt Lake City, Phoenix, Ne* 
Orleans, Denver, Dallas, Kansas City, 
Houston, Miami, Memphis, Indianapolis. 
Cleveland, Detroit, Minneapolis. 
Philadelphia, Chicago, New York City, 
Pittsburgh, and Boston. Fifty wholesalers 
were randomly selected from each city . 


From this list, 484 firms agreed to be 
interviewed by telephone (producing a 
response rate of 4*0%). The data for this 
study was derived from these companies. 
Ail interviewers had past experience in 
telephone interviewing. They received two 
hours of instruction by the authors! Further, 
they pre-tested the interview guides on a 
sample of 50 who by 
telephone. The interviewees were the top 
managers of the firms or their designees; 

• :->V-,; . - : RESULTS . 

It was anticipated that the forecasting 
practices could differ widely between firms 
of different sizes; Accordingly, each 
respondent was asked to specify the number 
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of individuals employed by the firm, [n The members of the sample were 

this study, small firms consist of those with asked, "Each year, do you prepare a forecast 

less than 1 00 employees and large firms of of future sales?** Each large company said 

those with 100 or more employees. The "yes" However, 93-2% of small companies 

sample consisted of 41 1 small and 73 large prepare some kind of estimate. In general, 

wholesalers. managers in this industry appear to be 



.••Top?;mahage^lJ 
Company accountant 
Operations; manager 
Financial analyst , 
Outside accountant 

CoftsuiiingTi^rm'iV ■ 
Other 

Total respondent* 
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8 
6 
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73 
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although a few small firms do not 

FORECAST 
IDENTIFICATION 

The interviewers also asked the 
respondents, "Who is primarily responsible 
forpreparingtheforecastT'Table I presents 
the findings. Overall, the highest rankings 
were for (I) top managers, (2) sales 
managers and (3) company accountants. 
For large companies, the main preparers 
were (1) sales managers, (2) financial 
managers; and (3) top managers. In the 
case of small enterprises, h6Weyer v the 
first ranks were held by tl ) t^ mihagers. 
(2) sales managers, and (3) company 
accountants. It is logical that top managers 
of large companies would be less inclined 
to be involved in preparing forecasts, since 
they are heavily involved in organization- 
wide decision making, arid would delegate 
forecasting responsibility to someone else. 
Some of the smaller companies, due to 
their limited size, are less likely to delegate 
forecasting functions to sales and financial 
managers than are their larger counterparts. 

: The me mbers of the sample were asked 
to specify the level at which the forecasts 
; were prepared^Table 2 sets forth the results. 
It is apparent that a large percent of them 
prepare forecasts for the entire company. 
A small percentage of them, however, 
prepare product and product group and 
geographic area forecasts Still fewer 
prepare forecasts for separate geographic 
areas and u other M groupings. Further, more 
smaller companies do not utilize detailed 


firms. They use product or product group, 
customer based, geographic area, and 
"other" estimates less frequently thari do 
jiarger cbheiem . 

Those firms, particularly the smaller 
ones, that do not break down forecasts by 
relevant categories, are not realizing the 
full benefits of forecasting. By preparing 
forecasts only on an aggregate level, they 
are losing some of the planning and control 
potential These cbmjpanies are well advised 
to implement forecasting programs which 
produced estimates for categories that are 
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-'- Ipi^fi PEItSPECT 

The members of the sample were 
requested to specify the time periods for 
which they prepare forecasts; Table 3: 
presents the responses. The most frequent 
mention was one year. This was followed 
by quarterly, semi-annually, ind monthly 
forecasts, for both large and; small 
companies; Forecasts beyond one year were 
less for both groups. For all of the time 
horizons, the percentages were of greater 
magnitude for larger than for smaller 
companies. 

The general pattern of the responden ts 
is to prepare a one year forecast. Many 
companies, especially smaller ones, are 
not employing this tool for shorter than 
one year or for longer than one year time 
periods. Forecasts of short and long time 
horizons could enhance their usefulness in 
both planning and control processes* 
especially in volatile industries. 

METHODS OF FORECASTING 

The respondents were asked to specify 
what method(s) of forecasting they utilized. 
Table 4 sets forth the results. Managerial 
judgment received the largest number of 
mentions, followed by percentage of last 
year'ssale^andsalesforceestimates. Next 
in magnitude were trend extension, 
customer survey, and "other." While both 
large arid small company managers ranked 
managerial judgment in first place, the two 
groups differed substantially on their 
mentions of other methods. Overall, large 
companies employed more methods in 
total, they were strong users of sales force 
estimates, percentage of last year's sales, 
and customer surveys. Smaller companies 
favored percentage of last year's sales and 
sales force estimates. 

It is notable that both large arid small 
companies employed more subjective 
methods than they did quantitative 
methods. Managerial judgment and sales 
force estimates both received a large 
number of mentions. There were none who 
specified simulation, economic indicators, 


: ' ; -- .>■■■-:*■, • . .TABLED 
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rtptet ' ^ because itiany fln^ report more V 


or other relatively sophisticated methods. 
U appears ^ that wholesale managers are by 
arid l^geirtclitied toftvortechniq 
are riot imduiyx^ 

ACCURACY OF THE 
FORECASTS 

The members of the sample were 


reiques^ their 
forecasts. Table 5 sets forth the results of 
the tabulated results. It is evident that a 
number of respondents; particUlariy those 
frdm l^gecompanieSi achieve^ reasonable 
degrees of accuracy. However, a notable 
percentage indicated that they had 
experienced appreciable error in their 
forecasting endeavors. ■ 
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e Jantzen Method 
of Short-Range Forecasting 


CAR L VREEL AN D 

Sates forecasting by ratio estimation has produced good results for 
Jantzen Inc. The method is represented here, with the thought that 
it might be used by other business firms where suitable records 

■,a>e : :avaflabie,:.;V 


trill E ratio-estimate method of forecasting is one 
A whereby the ratio of two samples representing 
past Events is used for predicting Wie total of such 
fc <?veiita in the future? For many years the Associa- 
tion of American Railroads has used a form of 
ratio estimation in preparing forecasts of freight 
shipments. 1 A suggested application is the calcula- 
tion of estimated annual sales for all dealers in a 
certain classification. 2 An example of the latter is 
Jnntzen's method of short-range forecasting, to be 
discussed In the present article. 

The products for which the forecasts are made 
consist of a number of lines of seasonal, fashion 
sportswear for men, women, and children. Distribu- 
tion is international, with Portland, Oregon, as the 
headquarters for the United States and those for- 
eign countries not served by the company's foreign 
branches and licensees Sales are direct to retailers, 
with thousands of accounts located throughout the; 
United States. 

The Method '• 
The samples from which the forecasts are devel- 
oped consist of the orders received from dealers in 
the normal course of business, and are used in the 
order of thciir receipt. Enough orders, properly dis- 
tributed with respect to both time and place of 
origin, constitute a representative sample of the 
entire market, the question as to the number of 


Robert Fcrber, "On the Accuracy of Businessmen's 
Expectations," Current Economic Comment, Vol 10 
(May, 1054), pp; 3-1 2. 

William Edwards Deming, : Spine Thtorv of Sam- 
pihiO (New York; John Wiley & Sons Inc., I960) i 
p. 170. 


orders necessary for an adequate sample and length 
of time necessary to collect them is answered by 
. the! system .itself. 

Consider the summer sportswear lines of swim 
suits, playclothes, and related accessory items. In 
early fall, the Jantzen sales force starts taking the 
initial orders, most of which are for delivery dur- 
ing the following spring. By about the following 
April, initial orders will have been obtained from 
all dealers; Then; during the retail selling: season 
in spring and early summer, many of the same 
dealers will send in reorders to replenish stocks 
depleted by consumer purchases. It is the initial 
orders that provide the basis for the season's esti- 
mates; and by the middle of October enough of 
them are recorded for the first forecast 
: The previous year's records provide the dollar 
total of the Jost year's initial ordfJl* ^ 



far this season. The apprdpriate dollar values 
substituted in the following model will then give 
the estimated total dollar volume of initial orders 
from all stores for this year, assuming that all of 
Inst year's accounts will buy again. 


• ABOUT THE AUTHOR. Carl Vreeland 
Is Manager of ''Sales Analysis aria* Wan- 
ning, for Janhen Inc. He received his 
B.S. degree from the School of Business,: 
University of Oregon. 
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Even in the stablest distribution pattern, there 
Is some attrition. Not all of the accounts that 
bought last year can bo expected to buy again, and 
so an "attrition factor" must bo Introduced. It 
represents the proportion of last year's dollar total 
of initial orders accounted for by those stores that 
are expected to buy again. 

A simple Illustration will clarify this statement. 
Assume for a given line of merchandise for which 
a forecast Is to be made that the total of last year's 
initial orders was $1,000,000. It is expected that 
durih^ the current year i liiJtlai S^ewi'-wjiif^^- 
ceived from dealers who accounted for $920,000.00 
of last year's total. The attrition factor would then 
be .92. The number of stores that will buy again is 
not Important— It is the proportion of last year's 
dollar total of initial orders that they accounted for 
which determines the factor. 

While the attrition factor is based on an esti- 
mate, company records show that Its actual value 
does not vary more than 1 or 2% from year to year 
in the established lines of merchandise. Therefore, 
the value of the factor Is determined by the most 
recent company records. 

Some Initial orders will be placed by new ac- 
counts, or stores which did not buy last year. New 
and old account orders are combined, to establish 
the ratio of this year's Initial orders to last year's, 
since It does not matter whether an initial order 
comes from a new account or an old one. However, 
It is Useful for record purposes to keep new accdiint 
orders separate from old ones. 

Let the following symbols represent the figures 
used in the estimate: 

P - Dollar total of this year's initial orders re- 
ceived so far from old accounts. 
L = Dollar total of last year's initial orders 
front the same accounts. 
N= Dollar total of this year's initial orders 
from new accounts. 
A == Attrition factor* 

T - Dollar total of last year's initial orders 
from all accounts. 
The model then becomes 

The obvious rationale Is that the ratio of this 
year's to last year's initial orders from all accounts 
that are expected to order will bo the same as the 
corresponding ratio exhibited by orders received so 
far. • 

To complete the forecast for the entire season, 
an fetimate of *eo^^ 


consumer reactions after dolivery of initial orders, 
reorders are received too late in the season for a 
useful forecast by ratio estimation On the basis 
of the average relationship of reorders to initial 
orders in previous year*, an addition is made to the 
initial order forecast. Some error may result be- 
cause the relationship varies from year to year; 
but since initial orders account for most of the 
company's sales, the value of the total forecast Is 
not seriously affected. 

For example, in a recent series of forecasts, the 
largest error among the major merchandise lines 
resulted In a reorder forecast 40% lower than actual 
reorders. This was almost double the next largest 
error. Assuming a perfect estimate of initial orders, 
the combined forecast of initial and reorders 
would have been only 11.6% under the actual total. 

After the first forecast, estimates are made at 
weekly intervals during the Arst three months of 
the season, and at intervals of two to four weeks 
after that. The market sample for each estimate 
consists of the cumulative total of initial orders 
received. When two successive estimates are in 
close agreement, the sample of orders probably is 
r^prweiitatiye of ^ Consistent of 

additional estimates in succession gives further cor- 
roboration. A sample of orders from accounts repre- 
senting 8 to 6% of the previous year's initial order 
total is large enough for a useful estimate. 

Reports: 
Sampling of a market ordinarily suggests the 
collecting of information not available in the normal 
course of events. The method here has advantages 
of both convenience and low cost, because the data 
U8ed are recorded In the regular course of business, 
although much care mu be used in their classifi- 
cation. The proper classification and handling of 
the thousands of orders invoiyed are facilitated by 
electron^ 

Each account is identified by n permanent cus- 
tomer numbe.r. After an initial order is received 
and tabulated, its dollar total is automatically paired 
with last year's dollar total of the initial order for 
the same class of merchandise for the same customer 
number. Those that do not pair up with anything 
for last year are from new accounts. 

While most stores place one initial order for the 
season, some may divide the order into two or more 
parts, each placed at a different time. Pairing of 
an incomplete order with last year's total initial 
order from a single store would distort the ratio 
For instance, If $100,000 of initial orders were 
paired with $90,000 of last year's initial orders 
from the same accounts, and if to this sample were 
added an incomplete $1,000 order for this year and 
a complete $10,000 order for last year from the same 
store, th^ resulting 
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To prevent distortion, a detailed printed list is 
made of the paired orders included in each addition 
to the sample. New account orders are listed sepa- 
rately. The paired list Bhows for each customer 
number the amounts ordered this year and last 
Each entry on the list is visually checked for proba- 
ble coin plotencss of this year's order- An aid to 
judgment here is a record of all of last year's initial 
orders, arranged by customer number, dollar amount, 
and date recorded. Data in this year's orders judged 
to be incomplete are withheld until Anally completed, 
The individual checking of initial orders is essen- 
tial, and requires only about rtn hour or two per 
forecast. "• 

CM must alio be taken to Irebp early reorders 
and personal orders for store buyers out of the 
comparison. This is doiie by classification of the 
orders as they are received. Each classification must 
be precisely defined to reduce errors of judgment. 

Credits against tabulated order totals also require 
careful classification; Some rep resent merchandise 
that should have been shipped but was not, because 
of imbalance between orders and available stock. 
Others represent cancellations of orders that are 
replaced by revised orders. Any credit which repre- 
sents an order which should have been shipped is 
not allowed to reduce tho total orders tabulated for 
forecasting purposes. The classification of credits 
makes possible a year-end comparison of delivery 
performance with order*! received. 

For record purposes, the initial order ratio of 

old accounts, or ^ is useful, as is the ratio pf new 

to old account orders. Any sudden, radical change 
iri either of these measurements suggests that an 
error may have been made, and indicates what part 
of the record which should be checked. Also, man- 
agement finds the ratio S useful as a measurement 

of the general course 6f the company's business. 

Especially at the beginning of the year it is com- 
mon to find a higher forecast accompanied by a 
smaller recorded total of orders than for the same 
date the year before. This seeming paradox is ex- 
plained by the ratio for the two dates being 

compared, because it gives the proportion of total 
accounts from which orders have been received. A 
smaller total of orders may have come in at a 
faster rate, the difference being traceable perhaps 
to a later start this y«ar f or to delays in market 
coverage because 6f severe weather, or because of 
illness in the sales force. 

Reorganization of sales territories, or changes 
in the personnel of the company's sales force may 
result in different geographical patterns of orders 
tabulated on any given date and those for the 


corresponding date of the previous year. Economic 
uncertainty may delay certain orders which, how- 
ever, are sure to be placed eventually. Any one or 
several of these reasons may and probably would 
Invalidate an initial order ratio based on totals for 
corresponding dates of successive years. Compar- 
ability of samples is assured by using the totals of 
initial orders received so far this year and those 
received from the same accounts last year, regard- 
less of the time the order* were placed. 
There may be some question regarding the ratio 

h as a logical measurement of the proportion of 

the company's accounts represented by the sample 
of orders used. Actually, Jantzen uses this ratio In 
developing the forecast; First the value of D + N 

is determined. This is then divided by the ratio ^ 

and multiplied t>y the attrition if^ A. The ra- 
tionale ta^^ is that if a certairi friactibn of last 
year's accounts has given Ub I) |r N Initial prders 
so far this year, the total of initial orders for the 
season will be the total received so far divided by 
the fraction of last year's accounts represented, 
and multiplied by the attrition factor. The steps 
taken are represented by the following model: 

. (D + N) + j X A 
By rearranging the Mt ws f it becomes 

or the model as originally stated; 

The Results 

Table 1 shows four comparisons of actual fore- 
casts with initial orders finally received. Each 
yearly total is represented by the figure 100, and 
the forecasts are in relation to this value. The 
first two examples represent summer sportswear, 
and the last two fall sportswear. 

In each example, the first timirte of the season 
is shown, followed by the forecasts for the next 
seven weeks. The first forecasts for examples 1 
and 2. representing summer lines, were made about 
the middle of October. In the fall lines, represented 
by examples 3 and 4, the first estimates were mad 
in early April. In example 8, there was no fore- 
cast made in the seventh week. By the end of the 
eighth week, about 80 to 86% of the summer line 
initial orders had been received; and about 60 
to 65% of the fall line orders, the season for book- 
ing f allwear initial orders being shorter than for 
the summer lines. 

Forecasts are made during the entire initial 
order booking season. As the sample of orders re- 
ceived becomes larger ftnd larger, the area of un- 
certainty becomes progressively smaller. While the 
late forecasts are valuable as historical records of 
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Table 1 

COMPARISON OF FORECA8T0 WtTH ACTUAL INITIAL GltDERS RECEIVED 
(Actual initial order total r= 100) 


- iae $rd 4th 5 th 0th 7th 6th 
week week week week week week week week 

1. 102.0 108,0 108.0 107.4 104.2 

2. 100.0 111.2 100.8 108.0 100,1 

3. 00.6 101,8 101.2 101.5 101,0 

4. 101,8 100.3 100.2 100.3 00.1 

102.0 10J 
108.0 10 
101. 6 Nofo 
100.0 101 

2.0 102,0 
3.0 106.4 
recast 102,0 


trends, the early forecasts have the greatest value 
for planning purposes. 

In Table 1, the best results ore shown by exam- 
ples 8 and 4, Example 1 represents a series of 
useful forecasts, with good accuracy from the 6th 
week on. During the year represented by example 
2, a moderate business recession Iatb In tlie siasoh 
caused the early forecasts' to bo too high; although 
they were stable for a number of weeks. Failure of 
the method to predict the time and extent of a 
future business recession did not reduce its value 
as a useful management tool; any system devised 
would be subject to the economic uncertainties of 
the future. 

Each total forecast represented In Table 1 is 
made up of a number of separate forecasts for in- 
dividual merchandise classifications which corre- 
spond as closely as possible to production planning 
Requirements. The smallest classification may ac- 
count for only about 0.1% of total orders, and the 
largest may account for 18% or more. As would be 
expected, variations of the forecasts for the smaller 
classifications are much greater than for the larger 
ones. The larger groups show a consistency com- 
parable to that of the examples in Table 1. 

Table 2 illustrates the advantage of the Jantzen 
method over a "naKve" method in which the ratio 
is based oh the volume of initial orders received 
on the same dates this year and last The naive 
triodel for forecasting this year's initial order total 
is 

Total initial orders r^ 

multiplied by 
Initial orders received to date this year 
Initial orders received by the same date last year 

Records are not available to develop naSve fore- 
casts to compare with all the examples in Table 1, 
but they have been developed for the series rep- 
resented by example 4. 


Differences between tho two methods may not 
always be as large as those in Table 2. If the 
total of orders received by the same dates on two 
successive years represent the Bame proportion of 
total accounts, tho two methods would produce 
identical results; but for reasons already given, a 
coincidence of this kind is unlikely. 

While accuracy is important, a better basis for 
judging the success of a forecasting system Is its 
usefulness. The Jantzen ratio-estimate, even when 
applied to a small sample of tabulated orders, prob- 
ably will provide a more accurate forecast than the 
preliminary estimates that must be made before 
any orders have b^n received. Even in the case 
of the second example in Table 1, the early fore- 
casts were closer to the final total than were the 
preliminary estimates. Aside from a certain amount 
of judgment in classifying multiple initial orders, 
as explained above, the ratio-estimate has the ad- 
vantage of being subject to no feelings or opinions 
other than those of the fitore buyers, upon whom 
the final total depends. 

Other Applications 

The method described should; have application 
to many businesses with large numbers of cus- 
tomers, most of whom can be expected to order 
year after year. Where merchandise classifications 
are not too numerous, and number of accounts not 
too large, the forecasts might be satisfactorily 
based on manually kept records; but electronic 
computers are far better for a large volume of data. 

While the Jantzen method is based on a highly 
seasonal operation, the same principle should be 
applicable to forecasting of sales that cannot be 
divided between Initial and reorders. Like tho ratio 
used by Jantzen, the usable ratio would be based 
on comparable samples taken from successive sea- 
sons, but would be developed somewhat differently. 


Table 2 

Comparison of Forecasts of Initial Orders by tub Jantzen and NaIvb Methods 
(Actual initial order total =100) 


t 

Jet fnd 
oeck week 

3rd 
week 

4th 
week 

5th Mh 1th 8 th 
week week week week 

Jantzen method 1 
Nnfve method 

01.8 100.8 
41.0 62 2 

100.2 
63.1 

100.8 
08.4 

09.1 100.0 100.8 100.1 
70.8 828 80.3 80.2 
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Jant7.cn forecast* are made to ^ bgooo 
season ending on a apeclftc future date, because 
IS merchandise lines wiil prob^iy be o en 

S o "cast could be made for ^period e^ng 
n« f tr into the future as desired; and the per od 
Rented by the order; sample V «scd ^voU* 
he ratio could be a month, week, or other time 
nS While the forecast could be based on only 
S ? SsTsample period, it probably would be 
better to base it on a moving average of the ratios 


been used for forecasting, by a company with a 
continuous sales operation, and it would probably 
take a year or more to determine the value of such 
„ 8C . Increasing application of electronic data proc- 
essing should facilitate development of requlat c 
records and permit wider use of the ratio-estimate 
aa a management tool. . ' L a 
In addition to their use for footing, he 
records would be valuable for development of bu£ 
ness data not previously available, such as mea* 

M&. of th? ^ 

tomers ordering during any given period, and the 

S of new to'old account ordere. Forecasts could 

b?ml end data analysed on a regiona 

as a product basis. Janteen'a experience Indicates 

the ratio-estimate and the data upon which it Is 

b"«d become more and more valuable with use. 


Real Models in Marketing, 

CHESTER R. WASSON ; >> : .'v--V ' 

be on the mathematics, or . on the models! 
Here are some provocative ideas. 


"J AZER'S 1962 article, "The Role of Models In 
lj Marketing.'' is a timely addition to a consid- 
erable body of literature giving long overdue em- 
phasis to the need for conscious theoretical models 
in analysis' But it implies a much greater avail- 
ability of ready-made models than exists. 

Are Modelsi Ready for Use? 
Laier'a inference that we have carefully validated 
models ready for use is apparent in h>s referee 
(as an example of ;"u real world situation to 
the Zentler and Ryde sigmoid curve moM oi 
consumer response to advertising "Penditur s, 
Actually that study gives a somewhat different im- 
pression." Although they do not reveal the stimulus 

i William Lazer, "The Role of Models in Marketing," 
JOURNAL OF MARKETING, Vol. 26 (April, 

io62>, ppI; o-M. ; 

i Same reference as footnote 1, at pp. 10, 11. 

* A. P. Zentler and Dorothy Ryde, "An Opthnnl Geo- 
graphical Distribution of Publicity Expenditures in 

2 (July, 1!)B6), pp. 337-362. 


for their effort. Zentler and Ryde appear to be 
developing a hypothetical 
Lwinff a serious attempt to aid a specific bus ness 
rd ?on T Se model itself is based on the bedrock 
nf n ° n uess"-as3umptlon that "it aeems probable 
&U^-i!!K«U* the indMduaVs response 
oat dllylicrLlng promotional activity will have 


. ABOUT THE AUTHOR. Che.tar R. 
W««on li A.«oel.ta ProfoMcr ol Mar- 
Wing at Tha Untvor.Hy of Tu«a and 
U l» taught at Ca.a IniMulj •* 
Technology. Draxal «n;»;»ute of Tech- 
oology, and Roo,ovelt yniv«r..ty. 

Unlveriitv of PiHiburgh. ho hold* a 
M i Ecology and economic, from 
Oborlin Collage, and a Ph.D. In to- 
nomlc. and Sociology from lha Unlvor- 
tity of Mihnewta; : i . ■ >• : ' ' wj. lton bean en «eo- 

nomle .dylierf^U.S. "-rtlwi P«« ^-iny, (ne., 
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+*<7)@jS^^l SB^+ffefc-feTVifcttBARtf 
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imm i ] mmnmmm&z mmmmm 

izmmz&kz^&mwamzft omwmt 
mmm&^mmmz^ ^x . io 

&skmzmmt mmx-hi z t zimt timxm i 
i imm 3 ] mmwmm . wmx n-^mmm 

[is*j@4] mtommzmmtzimmm-? 20 
n^iru wsaw«*BMi. mmwj—7Mzm~>x 

I ffi&g 5 3 fit 1 TbM 4 <ov vf*LiWcS!««EBI! 

[«*3g6 ] mmcommm^mzmmmmmim^ 
? mmmirt:3tTjkijmx'$) -> t , 

89lEfia«l2IH*^SlJKffjl:Sft.60fffWffl^ir«:«S 30 

[fs*«8 ] Kfie^i!cc7)iiffi^±$ijffliS!ia{i. fj£i*i 
i»*js 6 x<i 7 E«^>Ea«a^i«**i6. 

[OOOl] 

mmmmm^^^m^i-mimmzm-t 

[0002] 50 
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iti&mmzGt&ftmmmmtix^i,. znm 
t&iz, ms.^mmmiza^x^m&nmmb 

[0003] «8**«*|III!t#fJELTR{tA.<i3t^ I- 
•y7%-K^y$-«l1-t, S»|*K0Mfli[aiHKiF*]Sfli3f<0«S 

y±£>lfl-£"t*<. ktifz xmn&£it b -Sr* 

6 1 xn<omzi&ifcw>* yjw&iz L^htit . 
wmmmrnt lti±, Ttvivx^tttr—? 

[0004] TtUzfO XJ*tt0)®Wfflffl&t?Clt. X 

mfflm&x'it. xhv7#9ytmftzti* shho 

[0005] -t&fc-^ *WESS{i, TtU3VXJ*U 
fc. y^nlTli. ±IE^J:3^3o<7)lH])iiraT'llffi 

m-mnmsx'^ti m^mcom? 
wzttfr. ttzimmftMutxwitr&frtfm 
1, 

1 0 0 0 6 ] %tz OSk LTii. mom K/X'h&'h 

m—rx y-j>imwmth t* ?x—rx 

[0007] 

n. mmmamizj; ^mztitz&mzx^xt'oM 

ti. zMzfoktzmmtomttfimmm^mzm^zti 
h£?izm®vt^mmmmztix@ik{mm 
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[0008] * fc. #y-A»wrt««i«*«iir 

t&zttfX'Z&wx. KHy-A«i*tfHlfllWWi 
[ o o o 9 3 a fc, fngy-A^rtSHibaT^-i-xy 

-A«7 7 -o T v \& *g£ . 150 y-A t#± L/C 

mmm^^mmm^mx^r. s-m-y- 
MztttmftmwmfrLx l* ot^tzmmm 
s. 

[0 0 1 0] *ZX\ *#5i(i. J:ERH*»»LfcH 20 

hztzmt-th. 

[00 113 

ait. mzmmm^xmmmmmmizm 

k . S?iea»<OHms^lJW« Dig Lfi*£»ft#«0ft 

mm.&£$&mmtz*s^x . mmmmn. mm. 
mmmmmm&im^cr>\5\mzmtximcr>m 
mm<?>*frb-^<r)MW!m*mmthz t mrnt 

[ o o 1 2 3 «->T, jjem««i ie«w^ctfi 
m;mzm*zti&mm<7)mA.-&b-£izjv)x.-is 9 y 

[00 1 33 *fc. JJE»*fl2e«co5»Hfi, MieS 

■c*6itsr«aft*tw"c*s. «to-c, ilea* 

temizmmt&wmTh&tzit). mtmo&mzn 
ixmmm*mzm*ztimmzffi»Zitzztwx' 50 
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[ 0 0 1 4 3 ±.sffl%m3%!Mcomiii. mm 
mthi>coxh$>. m->x. ±.mt&tm3tfficom 

ffilsKOff iLSFi 1 ihBWf k ?>&7>-£hWz J; 
[00 1 5 3 4*:. ±BS»««4E«<o»fltt» 

a»tcRiii-r*ias<o«!iffliT-^**L. i&isww* 
m±. mzfflWT-7Mztj£'>xMim®?&ztm 

fc «fc Wf , SI»mwaW*^fcraa-r4 &&0S4» 
ttfX'ZZ. 

[00161 tfc. ±.mii*mtmco%.wii. 
1 nm 4 <r> \ ^tLMztmcommm^^m^mi 
hmwmx'hi. &->x. mmms&mmpm 
ifiar, a^s^*5v^t±ieffi^jfi^S4<oEiffi 

ttso^m fc mia^ 0 m im*<7)mb iz& txwk<n 

mtt>&nt. mmntzmmwkMwwmizfe^xM 
tmwimmm*mzmm$:®ikZitz>jmk. mi 
x%& mmm-s-tm^Wixh %> . 

[ 0 0 1 7 3 m->X . iJ2iH«Ja6£tt^»Wt: J:ii 

fcEawsfltihs-ii-*^, mmim^mmzx^x 
a«74 yifctfjiiUfcwigy-A^fltjtEaflik^iay 
- A^ihHfii k mtmcomg nmm 
hzttfT*. ztnzx*)<my-^<omnmmtz 
#&ztwx'%h. 

[00183 ttc ±ieti^3i7 imcvmM. fJieia 
jtsfwea^aK i%^z t zw&t tmme tela 
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[o o i 9 ] ±ien*JS8ia^%BB{±. mam 
mmmw±mmmmit. mimtomo®%mzmm 

mm®£it$kmmx't>z. fct, ±=2iiM8fess io 

X'$&. 
[00 20] 

[ jm<nmmm armmmz^mcommm 
m^wxmmth . m i tt*^<^«0»BSM;:tti«. 
0ffiffl^*asai««a«H-c* * . t tz . m 2 itmm 20 

mmm-Sitm&m.i m, jotb r ^-f- 

4. 

[0021] affiffl^iSftgai ui, ski 2«Bi( 

S**'t6«*/'«*;H 3*<ISftA>ftT^.?>. fE^A* 

a^a 1 4 tftstt £>ftr . lt . hum^sa 1 4 30 

tcti. 3 o««fiJBB(7)0«!«5yg 1 5 A- 1 5 C 

mtzEZtixts*) . zmmm^mi sa~i scic-hi 
ww^iraawfcfi^s itx 3 ffl^miR 1 6 a- 1 

6 C^EIgeitfcifttt £>ftT V . 
[00 2 2] 0B16A-1 6Cli, WWJttRfcfcL 
MffllI«:4HMloE8Mll 7tf-m<,zw>xm*htet> 
<r>Xh 0 , gffi 1 6 A — 1 6 C# 3ffl£^T* 

-?"LT, 4BlfK£33gl 5A~1 5ClCfi. *h*rt 
S EUHl 6 A~ 1 6 C WffifiHfcffiB Ltz 3 ll^Hffi 1 7 40 
* ? ^§ftS. 

[0023] 3fflc7>mfl0 1 6 A- 1 6 C tf#± Ufctt® 
X\ 1 6 A- 1 6 CfcO* 3ffl^0ffi 1 7*>*^t 

Sft. #Hffi$75$l 5A-1 5C^#:tmftl>9ffl(0 

-lSB <0 2 «t»£ 1 1 5 ffW 5 4 f# A® 9 4 V 1 8 . - 
18s X-m (02#Bg) s #A®7^yi8i -18 

5 <m^mz\txmmyr\9i ~i9s 

ftTV^S. 50 
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[0024] mmmm 4^«ncii, rn*®* 

Srf#8^»2 0*«ift«t^ftTV^. 4fc. BUS* 
£ffl4i3j: l>'^^ 2 0 WTStt^mfrtcig *)&bX 

&unimMim&3®<?>®m 1 6 a- 1 6 c<vnj£ 

3A~2 3C#gSf£$ft-C^I>. 

[0025] Mftl 2t7>T»fcfi* *y>Ucr>&ftin2 

2 flgfltt&tt A>ft£* 7^-2 6 (HI TURSftT.!,*. 

t«t osfaj$ft^^**fcaiLP2 4*^g(t 

M2 5t:&V^aj$ftS. ffiflcl 2<0fflHRti&-3'C^t- 

[0026] ®2tz7F-r®mm;Ui4izii\,\x, 3n 
3mzwmztimm<r)ihAn74>i8i ~is 5 

0. ^fi^KTAm^^ y 18. I »v-7#ffS 
ft. ^wiTco^AW^-f^l 82 , I83 (cilcov 
-^* ? #$ft. »WAI5^ 1 8« . 18s till 
«v-7;fW§ftT^|,„ 

[0027] *yM&xn2 \*ytwn*y 

tUS&M&tf 1 «t««^li. -±SE 5*«Af7^f y 1 8 
1 —I85 <Op*>lv-^co4>fi<7)7K :! FA«7'f>-18 
1 ^l*^ftt*S6t*0. Hi v-^A@7^y±^A 

. ^ r^tSAP 2 1 A.^SAfeficA { 2 tfc^%&{i , I 

v-^ fcii v-^to±(fT3*co*¥AS:7-< y 1 81 
-I83 *^t=S:0. >I03#<7)AK74 vi 81 - 
l 83 m^MzAW<n®mm£hittf&A,t:t%-&tz 

[0028]^^.^ yjvftxu 2 1 *\<7)* y)v&j& 

Wf3to&*&\i.* iv-?. liv-?&tflll v-? 
cr,m>cr>xny^yl 84 , I85 Sr^5*^T<7)A 
«7^>-18i -185 ¥GW}b%Z. m))t% 
^^A«7-f>l8i -18s nffiS&coXKWiyyy 
1 9i ~1 9s it^TfC, Jtt«#(cWSWrA»7'f v 

[0029] Jtta^^^/UftAD 2 1 <W*yfV*1k 
AU x?-hWN'-2 2*^y(3«#$ft|>t, y- 

ft. #X h -y r V23A-23C i}W<k 

*yizn&ztix 3®(?>m 1 6 a- 1 6 c sWKXtf ih 
-rsty-^Tt^o, AsroHW^aiefcAff^y 

? fcfiS tJt^iO^ y;l^*<fA!ii L □ 2 4 *» fcgfrm 2 5 
7y7tf±^b±MiAMy4yi 8i ~18 5 ±fcA» 
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[0030] <etT. mm&tmamwi y 
-^mtiiziiimfc&mmi 6a~i 6c#uci£(t^ 

a~ 1 6 c ^-r ^ Enpj&*«-f * . zwxoizix 

im%U, EHI^^SP 4 ^ tUJ|(31 6 A~ 6 C t= J: 0 EJi^ 

tS^ttfX'Zh. 

1 0 0 3 1 ] H3 {40flj*fl£tfia&Slfi 1 1 tCfcttl»*IJ 
ffl%<7)W$%7'a>y?mZ'h2>. H3lc^$*U,4olc. 
Ml-^-tiffift^l Hi, fiS^futr-e^nnye 
^-?3 0tc4>)$W£ix. C P U 3 1 VWl^mzi. 
0 y- A £itff gfc, CPU3 1I1 ROM3 
2 ICS # flfc 7 u 7y A lc&\, ^ R A M 3 3 £ f Ijffl L 

Tfiwi • wmm ■ ■ mmx • mmm 

££:'£fH. ZlX. ROM3 2CI1 ^ftfctotflfc 

•cui>. it:. ROM3 2tc<i, mmsAcoMmmm 

ft 0 mfflT- 7)V L 1 - L 8 t . 01 6 B <7)l5llK$lJffil$r 
ft ? $!JffllT-7';PC 1 ~C 2 8 t , 0J|3|6 CC0[U^$lJffll 

[0 0 3 2] §£>tc s CPU3 11CI4. A^#-h3 4 

*£AP 2 1 A^+SA^iU:^ ^$:^t±J-f ZtfiVftX 
4 0. iiyfex^-b Wn'-2 2^^T-f^i&-n. 
X^-hX-f 1 . Wm3M(7)Ab-y7X-?y2 3 

A- 2 3 C^&$#T'^ilW«rf 6 X h -y •/ 
•f-4 2. mi3m<r>m®l 6 A-l 6C(?)^ft(:o 

®Jfi{iltf!tt-fc>"-t4 3. tA^tti^fLS^r/U^^ftl-r 
a^WAfttyt4 4^^c0fI^#A7J#- h 3 4 
|-^UT^^yCPU3 ltCA^J^fLl.. 
[00 33] -2FCPU3 1 !±J^^-h3 5^ 

^•tT ; E-^iei)iii?§4 5(c^fi^tB^$fLi>. -e 

LT , ?SBi)|I]5$4 5 (i 3 ffl^X r'/ty/t- 
*28HgiSLTiHrie31IO@JPl 6A~1 6C£<Hl 
^EllSSW-f S . mm 1 6 A~ 1 6 C <D&0fifl4 , mf 

2 8*ggiw-ftffa^3*u*>*w>£fxT:fc 

0, 'J-fe-yhfl^^SmtCy^X^S-^^VbLTIlira 

leA-iecoimg^^^fT.i,. ifc, cpu 3 

lli, Hi^-h36^^LT^WAtiiLfI^S:*-y 
^-B»HI»4 6 (ctB^J I s R* v^-BB0B4 6 K 
4 0 * >y > <- 2 6 «J|lT ^ r/KOaaj L^fffcfl 
4. £^CCPU3 1i4. tH^-h3 7^LT^ 
V h'iBiSHI8&4 7 J:tmi«rtl]g&4 8 t«8jj^ 
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[0034] v+jvYmfm* 7 a. i^wc^ 

TXt-;&2 7£KIW-&. *LT«KS«aBia»4 8 
14. *B*«-*tefi!TC«*»19. 2 0&UH-*. * 
^CPU3 1(4, «JSttJ:3trt«5f|lia!«IS*a^ 

y-A& <fflRy-A*H(«i[y-Ai&»*«s-r4) tea 

■^^TfW»f— ^L1~L8, C1-C28. Rl~ 
R3 10jgflW!UI£fr3. -rtrfe^, CPU 3 1(4. Ml 
WS*aWitf»»6, * h ^(4 1' -y i fMtf 

[0035] *0)t&>, ffl$M\±. X V v?X9V2 3 
A~2 3C£«ffL-ClsHHl 6A-1 6C*ffjhS-^ 

t & , watsiR^ fct> y-Aft ta»a^»4 o x- 
w±zixz> mm 1 7 cow&vm o . tirniwy-A-cff 

Jh LfcHfff l 7 1 ± lfc®m 17 tip 

^m^i^mti z\ t tfx-% h . ^^4otcnffiffl 

■^riSm^l 1 1 (4, MB 1 6 A- 1 6 C £i&|ftp 

20 [0036] H4I40K1 6A-1 6Ct»*SWtia 
«!<OiaW^^->'«-0(SrWBtT^a'CA4 . (24 
(C^§fi^. 4-3tc N E1JP1 6A—1 6C{C{4. -fe7>0 

is. BARiaffi, x-itmw. ^mm. rv^wm. 

JACUffi, -f-x'J-EHHWoHWl 7*«2 lfflM^- 
^fiit§n•CV^I>. -tur. «Bftf 1 7«EM« S EIHl 
6A-1 6Cttk:**|j!af-jT^4. 
[0 03 7] Srfc, #@mi 6A-1 6CO^jq(C(4, 

2 1 mmm 170^ *>^osifii^A^7 -0-1 81 

-18s tcM^t. -f-tXf-A, b'y^--K-^-X, 
30 /NHl Vr\<Amttt:h. tJts 0WW4. 7. BA 
R. x-f*, r^A, J AC, f-i>J-^* { ^ 
*. H5I4HIH16A-1 6C«#0ffi«ffl^(c4O 

[00 38] H5(C^$fL 1.4 die. &®mi 6A-1 
6Ct'X>f^, r^A, f-x»J-v J AC cjr 

u-f ) *wy-^4Sfe0t**. Amw 

EHBtt^ttt. r 7-7-7j, TBAR-BAR- 
BARj , r xAi]-x4-h-x4i] j . r^_^ 
-^j . r r7A-7°7A-r7Aj ^*%|,„ ^i. 
40 tf. HR»tt+, BBH**«5A~5Cte T7-7- 
7 j Wl2ffiffl-^-ti-* { a^$il^^^tC(4, W15 
ft+ty^-t^j r BAR- BAR- 

BAR j «)Hffitt-&*jWS*S*ifc«^t{4, 
1 54fe+^-^y-Aj f LT. Hft 

iaa*, rs-s-S (^-fXr) j tfiZ'&btyiVl 5 

^6tt*»»-C#6. -«a^+(4 ffi'J-j 
SrAS7'fyi8i ~18 5 t«*S*63tfftC-X^l' 

50 2mm$zzz. 
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[0 0 3 9] ifc, HRaHS*, tjac-JAC-J 

acj (Dmmm-inttfm&ztitzmsiztt. rwrwt 

mm*) j a<SH*$;h.*. zn ryrw j ti s s 

flL A«7>fyi8i -185 i^Sfit^O, *y*W0 
SA^tt'JSS^^t*. i*L rJAC-JAC- 
J AC ( 07'ls4 ) j ^df-^y-AtftffilSii* 
k, 15tto*y/l/*^fcft*J:?fci£^Tfc9, 

[0 04 0] mnmtmtzxzz%t:m<?>mn 

*£>P+0T**. CPU3 1I1 X^-hWN'-2 2 10 

^Xh 7 7*7 y2 3 A~2 3 C^tfMHcJ: 0#HUH 
1 6A-1 6CT'X-f^ s 7*5A, ^-x'J-#T 
-xy/PfcaWCS*. L*»U 4HHB16A-1 

**>y- Alifi-mt 0 , *^y-AO»«HWiK 

[0041] tfi. x—r?.y-A.trztet'y7tf—)- 20 
77^)it«<. «, coiawt, *-yxy-Akf/ 
t y- awcjb t fc«wy- r>v^-r mx-h b . z z 

Tit „ X h >/ 77K ? y 2 3 A - 2 3 C *»t-»+-^»J© 

[ o o 4 2 3 [17 t^six* xoiz, mmsmt-rti 

£flK>lSffli 6Aji((aiy-y/i/LiT*lws 
it, tlStolHlfi 1 6 BlitW-r-y/K: 1 XliC 2 -CSJ 
WSfU fcfJWUHil 6CUtl9Hl 6A, L6B0)ffiL 30 

it, t'<yy,y-^xy-ix*«s^o^k^(is tM^o 
Hi 6 Alilwy-y*L2Ti!flS#u +Wfc>ISIfll 
6 BUtWflpy-yA-c 3XfiC 4 TlWSfu fcffllf)® 
HI 6CttHJHl 6 A, 1 6Bd0ffjfc»Ki-3-Ct!l«iy 

[004 3] *-yxy-AySfcofck£(i, 
£Ma|9llll 6AliMffy-y*L3'?tlfl<(fu 4>IS] 
ADM 1 6 BmWT-rfrC 5X<2C 6T*J»Sfu 
StKOEHl 6CI±ffll 6 A, 16B«0ffjk#fcJ:-j 40 

rtattr-y/uRi i-ri s-eaawsft.*. +19 

£#-7yhLTfcy\ zMatyfoMMfio (MR) 
itelll («») jMcJ^TSHWr-yA'Ciifclic 
2, C3£fc{iC4, C5 4fe{±C6<7>V^* 1 -^' 

[0 04 4] CPU3H4, OffiafgilL ©&Aft», 
ODHcffihL'CV^igilAffjtBHH. tpy-A**** 

^y2 3A~2 3C3i<3j-y{C^§^T«-ll]Jfil6A- 50 
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-7)\,mwT-~r>vL i~L3 . wr-y^c i~ 

[0045] ttjffi££ft< rx4 # 3fc •) j £08 
6 A{4*I»r-y;l'L4TiW»SfL, +Pb^E 
P 1 6 BliJOffllr-y/l'C 7~C 9T'SiJffll$ix. =&»0 
&MFJ1 6Ct±0ffll 6 A. 16BWffjt®lCj:->TW» 

r-y^R 1 6-R2 ovmmtii. tmmsktf r < 

5"C*iJ»$#t, <M8l0>lHlfll 6B{i$fJWr-7"AC 1 0 

~c 1 2?fflmti. tefflwrnm 1 6 cuhih i 6 a , 

1 6B<?>W±Bl l z£-r>X$lWr-7J\'R2 1~R2 5T 

[0046] ttatttftft* rr^ASfc 0 j £ffl!l 
DUMB 1 6 AtttMPr-y^L 6 -C0JW$n, 4»lffl<OB3 
mi 6 BliMWr-y^C 1 3~C 1 5-OW»3*i, * 
il^HIPl 6C(iH]JiHl 6A, 1 6B«0ffih»t:J:-»T 

r f-x'J-S^0j W^q, £(BJ(7)HIP1 6 AJiflJfJPf 

-7')ul 7 nwsn, 4»ia«0fj 1 6 Btt«»y-y 

AC 2 -C*IJ»$fL, ^MWIIIJH 1 6 CttlMJ 1 6 A , 1 

6 BtOjf Jt»t2 AoTWfliy-yA'R 1 ~R 5T1&JP$ 

[0047] MaftSft^ r j AC Sfc 0 j £H 

warn 6AiitwPT-y^L8T«»p<«ti. *r n icoiu 

P 1 6 BOMffy-y^C 1 6-C 2 STf6»JtW$iX. tr 
SlAlHlJPl 6C(iH]BHl 6 A, 1 6B*>ffjLJBfc.fc->T 
MWy-y/l'R2 9~R3 1T«l«ltf#l*. 08 (A) 

tifflffi&iflxrtinm&nimnmn 1 6 A<ow»y 

-7"AL 1 to-m&m-t mX'hb . H8 (B) (i 

ttmsR-cb'-y y?K--yxy-A*»ifco fc«^<o£m 
<nmm 1 6 A«u«y-y^L 2 «-wsrstia-c* 
i>. as (c) immk%x'#-i-Ay-&w% 

mz^-tmx-foh. 

[0048] mummmHt-rticoi^. @b 1 6 

AtCfc^Tfi. 08 (A) IZ^ZtlZkolZZf-hU 
A'-2 2*«*lfP$tl^, 0m#-^l 5 r-fe:r>j AW 

ffia^yg 1 5 Aco^tc^xTt k ^ tcx h 7 r^^ y 2 
3 A#*y(c»fpsixs k . mhmmm>'3xhb<nx- 
0ffj#^i 2 rr^Aj immi&mi sAw^cf? 

[ 0 0 4 9 ] wm&tfv -j y-K-y xy-^A 

0BB1 6AfcftlvCt*. 08(B) testis J: 

7 ^- h wn*- 2 2 tmftz tifz&. mm&sj 1 5 

r-b7"yj *W^^i 5A»+*t»ifck*tx 
h «y rX? V 2 3 A yfcftf^ k . jt« WR®. 
y 0 -C'J) § «T0ffi#^ 1 5 r hj fy j y0ffi^5g 1 
5AC0+J^t1?J:-rS. 

[ 0 0 5 0 ] ttz. mmm^^-i-xv-Acom^. 
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BUR 1 6 Afcfci vri±, 08(C) IZ^ZtlZ X 0 IZX 
?-h l/A'- 2 2 ***ff 0ffi#^ 15 r-fe^ 

yj #HIR*jrcttl 5A*)4>*fc*£fck*(CAh<yr 

#^y2 3 A*«*yfciMi!S*L4fc . mmmm^T 
hhnxwm^ ii r j ac j «a i 5 ao 

[ 0 0 5 1 ] 09 ( A ) JittSitSljWil'ftf y-Aa 

7 v 9 a = o ( y-j^mmm > «i§£ w^sb i 
@9 ( b) iitm%i%i)WtiX' -y-j*$*?y?A= i 
-7ivc 2<r)-m*mmz'kh. mx-t&tsmsk-mi 
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A MODEL FOR SHORT-RANGE FORECASTING 
AND OPERATIONAL DECISION MAKING 


Donald J. Bowersox, David J. Closs, John T. 
Mentzer, Jr., and Jeffrey R. Sims 


I. INTRODUCTION 

Since the Industrial Revolution the complexity of business operations has in- 
creased significantly. At the turn of the century, management of inventory for 
most manufacturing firms involved simply the movement and storage of work-in 
process within the confines of a single building. Similarly, transportation or 
traffic management concerned only the movement of a few products within a 
relatively small geographic area. Such small-scale activity required limited coor- 
dination and could be understood and controlled by manual observation and 
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analysis. In contrast, present physical distribution systems have grown to such 
proportions that they are difficult for an individual to conceptualize or analyze. 

In today's operating environment many firms have in-process and storage 
facilities spread not only throughout the United States but also around the world. 
In such firms, inventory must be managed at multiple locations and through 
numerous marketing channels. Additional complexity has been introduced by 
recent world events which have placed severe constraints upon the energy re- 
sources available to accomplish the logistical mission of coordinated movement 
and storage. For these reasons, the costs of distribution continue to rise and the 
control of such operation systems requires improved methods of analysis and 
information processing. 

The science of systems analysis, including computer modeling, has developed 
to the point where it can aid managers in understanding the myriad of system 
interrelationships involved in logistical planning. Application of the systems 
concept requires development of models capable of replicating a part or all of a 
firm's operating structure. These models can be defined as "a representation of 
an object, system, or idea in some form other than that of the entity itself [ 1 ] . 11 
The research reported in this paper deals with modeling in the areas of demand 
simulation, statistical forecasting, and dynamic simulation of physical distribu- 
tion operations. 

To date, numerous models have been developed that integrate some aspects of 
demand simulation, statistical forecasting, and distribution operations simulation 
(2J. However, the primary deficiency of these models has been their inability to 
combine the three related areas (forecasting, demand simulation, and dynamic 
simulation) into a comprehensive decision-making system [3], A model integrat- 
ing these components would provide an environment for nonsubjective testing of, 
plans involving the interaction of distribution operations, forecasting, and other 
aspects of a marketing strategy. A key potential contribution of such an inte- 
grated model is its ability to provide a means to incorporate forecasts into the 
marketing/distribution decision-making process [3]. 

The need for such a system was the impetus for development of the Simulated 
Product Sales Forecasting (SPSF) model. This model combines for analysis the 
logistical system design factors of facility location, transportation, inventory, 
and materials movement with decisions concerning sales forecasting. All these 
areas must interact with various marketing strategy decisions which manifest 
themselves in product demand patterns impacting upon the logistical system. 

The SPSF Testing Environment provides a tool and a methodology for analysis 
of an integrated physical distribution system. Four modules make up the testing 
environment. The first module replicates market uncertainty by providing a 
mechanism to create desired demand patterns. This module allows the researcher 
to test the performance of the physical distribution operating system under dif- 
ferent demand environments. The interface between the demand environment 
and the operating system is provided by the second module in the form of a sales 
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forecast. The logistical system utilizes sales forecasting techniques to anticipate 
demand. The third module is a dynamic simulator which replicates the operations 
of the physical distribution system. On a daily basis, the simulator processes 
customer stock and facility replenishment orders throughout the system. The 
final module integrates the model performance measures for analysis and man- 
agement reporting. Thus, through the combined efforts of two types of simula- 
tion and statistical forecasting, a time-sequenced record of operational events is 
captured and documented. Such documentation provides the basis for post- 
mortem evaluation of forecast deficiency and formulates a basis for sensitivity 
analysis. Perhaps the most beneficial feature of the SPSF model is that it provides 
an environment for controlled experimentation. 

The major limitation of the SPSF model approach is its scope of analysis. 
Because the model integrates all the components of a logistical system, the 
modeling of a large distribution system can become unwieldy in terms of the 
comprehensive information documented and costly in terms of computer time 
needed. For these reasons, the applicational scope of the testing environment is 
limited to what is termed a management decision area (e.g., a trading or 
warehouse service area). This limitation is not restrictive on the operational 
planning level. However, when a national plan is desired the solution rests on the 
capability to generalize area results to those of a national scope. The alternative is 
extensive duplicate analyses. 

The remainder of this article discusses the development of the SPSF Testing 
Environment for use in the analysis of logistics system [4]. Section II provides an 
overview of the SPSF model design. Sections III through VI discuss, in detail, 
the Demand, Forecast, Operations, and Analysis Modules of the SPSF Testing 
Environment. Sections VII through IX present validation and application of the 
model. 

II. SPSF OVERVIEW 

The SPSF Testing Environment consists of four interrelated modules; the Oper- 
ations Module, the Demand Module, the Forecast Module, and the Analysis 
Module. Each module provides a specific function in the overall operation of the 
testing environment. The general design of the SPSF Testing Environment is 
illustrated in Figure 1. 

The Demand Module generates simulated product orders. Orders representing 
different quantities, levels of business, and patterns of occurence can be de- 
veloped by the Demand Module. From a design viewpoint, the Demand Module 
uses four different procedures to generate others. The primary difference be- 
tween individual procedures is the degree to which marketing and industry fac- 
tors are included in the order generation process. The significant point about the 
Demand Module is that it permits the analyst to control the nature of demand 
confronted by the remainder of the SPSF system. The output of the module is a 
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daily flow of orders that simulate the business situation under analyusis. These 
orders are transmitted to both the Operations and Analysis Modules. Thus, 
a record is established regarding what could be sold in the specific business 
situation. 

The Forecast Module generates an estimate of future sales for use in establish- 
ing inventory levels at facilities with the distribution system being simulated. The 
module offers four different exponential smoothing forecasting procedures rang- 
ing in complexity from simple to triple adaptive. The data base for the Forecast 
Module is limited to sales history decomposed into level, trend, and seasonal 
components. This partial data base contrasts with the comprehensive data that is 


Figure /. SPSF Testing Environment General Design 
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available to the Demand Module. The forecasts generated are input to both the 
Operations and Analysis Modules. 

The Operations Module is a dynamic simulation of the physical distribution 
system selected for the business situation under study. This model has the capa- 
bility to perform total physical distribution operations in a multi-echeloned sys- 
tem structure. The uncertainty inherent in typical operations is replicated in the 
simulator through the use of stochastic lead times. The typical lead-time compo- 
nents are order-processing and transit times. Thus, utilizing input from both the 
Demand and Forecast Modules, the Operation Module simulates performance of 
the specified distribution system and its associated policies across the time hori- 
zon of the forecast period. 

The output of the individual modules is brought together in the Analysis 
Module. The Demand Module creates a simulated demand environment. Using 
less information, the Forecast Module produces an estimate of individual product 
demand at each facility. The forecast is used to establish desired inventory levels. 
The Operations Module incorporates spatial and temporal uncertainty to simulate 
the quantity that the system is capable of selling. Using this combination of 
inputs, the Analysis Module is in a unique position to report system performance. 
First, the module provides management information describing the activity, per- 
formance, and costs of physical distribution operations. This capability provides 
management with information to evaluate cost and service implications of alter- 
native system designs. Second, the Analysis Module has access to demand (what 
could be sold), the forecast (what was expected to be sold), and the simulated 
operational results (what was sold). Thus, the module can isolate why sales do 
not match demand. Failure to realize all available sales can be categorized as 
resulting from either forecast or operating deficiencies. The capability to identify 
factors that cause the business situation under examination to enjoy less than 
fully available demand is one of the primary contributions of the SPSF Testing 
Environment. 

From this brief overview it should be clear that the main feature of SPSF is its 
*ntegration of the four modules into a single testing system. The following four 
sections discuss each of these modules in greater detail. However, keep in mind 
that the modules themselves are only of importance when combined to create a 
total testing environment. 

III. DEMAND MODULE 

The SPSF Testing Environment is initiated by demand generation. Once a physi- 
cal distribution operating system is defined, an.analysis of potential system 
operating efficiency rests on the capability of satisfying a given demand pattern, 
if the representation of demand is unrealistic or provides an inadequate approxi- 
mation of actual demand, the modeling results will have limited, if any, oper- 
ational validity. Similar relationships exist in all forms of simulation experimen- 
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tation. The applicability of the experimental results is directly proportional to the 
validity of the environmental replication. 

Four alternative procedures are provided in SPSF to create the demand envi- 
ronment: (1) the direct input of historical orders (Procedure One); (2) the genera- 
tion of an aggregate sales level through a Monte Carlo process followed by a 
sampling of orders to create individual orders (Procedure Two); and (3) the 
estimation of an aggregate sales level via multiple regression followed by the 
order, sampling process (Procedures Three and Four). Two alternative regression 
applications are included, thus providing the four approaches for creating de- 
mand. 

Demand Module Procedure One utilizes historical orders. These orders con- 
tain a processing date and a list of products and quantities that were requested. 
When the model begins to simulate the activities of the corresponding processing 
date, the historical demand is submitted for processing. The use of actual demand 
history is the most simple method of demand replication and in many cases may 
be the most realistic. Since actual historical orders are used with no stochastic 
processes, this method does provide the highest accuracy level with regard to 
historical performance. However, this method has two serious shortcomings. 
First, it requires the development of an extensive data base since a record of all 
historical demand must be maintained. Alternative demand generation methods 
generally utilize a sample of data. Second, the method is inflexible with regard to 
its ability to create different experimental test conditions. 

Demand Module Procedure Two uses random variate generators for normal, 
log-normal, erlang, and poisson distributions to create the level of aggregate 
daily sales. The daily sales level is generated using the specified distribution with 
selected parameters. Once the aggregate sales level is established individual 
orders are randomly selected from a sample of orders. The sample may consist of 
actual historical orders and/or exclusively fabricated orders. The fabricated" or- 
ders may be structured to simulate experimental conditions such as new product 
introduction or promotional campaigns. Each order from the sample contains a 
list of individual products and quantities. Orders are sampled until their com- 
bined totals approximate the specified total daily sales. Procedure Two, al- 
though easy to use, offers no assurances regarding market reality. The procedure 
generates orders that are adequate for theoretical experimentation; however, the 
procedure does not provide adequate environmental control for actual applica- 
tions. 

Demand Generation Procedures Three and Four develop the daily aggregate 
sales level using regression analysis with economic and strategic variables. For 
test situations and within limited market areas, it is possible to identify economic 
indices that can be correlated to sales. Typical factors used in correlation are 
population, net income, gross national product, housing starts, and selected 
economic indicators related to the specific products. These factors can also 
include measures of the firm's operating environment. 
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idZ?f / 7***°* relati ° nshi P betwee « "J- and selected indicators can be 

attempt to estabjsh the regression procdufaTa^, S s ™ 

sate level. Obviously, the mote accurate the teptesentation 'of the actual market 
toots, the greater the validity of the result, The following ™£ 
the uotque features of Procedures Three and Four Keen fa mmA* 1 
procedure usesregression to injriate the demand *" "* 

Procedure Three uses muldple linear regression to estimate legate daily 

squares regression. The given aggregate daily sales are then decomposed into 
.ndivdud orders through the process described in Procedure Two 

Procedure Four uses a two-step process to arrive at me aggreeate sales esri 
mate. The first step estimates industry demand within a speSe^mart Jea 
uolizmg regression of the following general form- 


where 


S = a + b,x, +b 2 x. + . . . +b , x , 


S = industry sales for the period in question; 
a = vertical axis intercept; 

x, = independent variable influencing industry sales; 
b, = respective factors of the independent variables. 

vaTtTthe e^T f" P0M * m * deemed rele- 

vant for the estimate of market area industry sales. It also permits selection of 
Afferent vanables for different environmental situations. For in Z e a Z 
selhng household appliances may find housing starts, wholesale price index Z 
per capita income useful for rendering aggregate forecasts. In contrast a to 
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and a given firm's share as expressed in aggregate daily sales. The given aggre- 
gate daily sales are then decomposed into individual orders through the process 
described in Procedure Two. 

The purpose of the Demand Module is to provide a controllable mechanism for 
the creation of daily product orders. Although it would be ideal if one of the 
procedures could predict actual orders it is not necessary for the purpose of doing 
meaningful research. The only necessary characteristic is that one or more of the 
procedures is capable of creating a useful stream of orders for «d»t»»in £PSF 
operations. The incorporation of multiple individual environmental factors 
allows for future research investigating the feedback relationships between sys- 
tem performance and the impact of demand environment. 

IV. FORECAST MODULE 

The Forecast Module provides the interface between the demand environment 
Ind Le physical distribution operations of the SPSF model. After a careful 
relt o? requirements, the forecast techniques that generated the most interest 
welhort-lge (one to three months) which required very litde, if any manual 
Mention; wL monthly forecasts are required for thousands of products at 
numerous facilities it is not practical to conduct a great deal of manual analy ^ 
Z£oL a single forecasting technique could have been used, *e incorporauon 
of four Procedures was used to add to model flexibility. In addition multiple 
P LS™d the potential to evaluate alternate techniques within specific 

^Z^n^^ -view [6] and discussions with mdustry users four 
forms of exponential smoothing were selected as typical of widely used short- 
rforLaTting procedures. Although other techniques are used in mdustry and 
Zc sophisticated methods are ava^able, a majority of firms have not advanced 
beyond exponential smoothing in short-range, detaued forecasting 0]. Foil ow- 
ing a general description of the processes performed by the Forecast Module, the 
forecast techniques incorporated are discussed. 

^fmodTgenerateTforecasts for specific markets or warehouse service 
areas The routine develops and maintains data for use in forecasting. When 
desired the module selects one of the four available techniques and the necessary 
da' to generate a short-range product sales forecast. The forecast, m turr, is 
used to compute order points and order quantities for the Operations Module 
The routinefwhen utilizing an adaptive smoothing technique . evaluates simu- 
lated results with the forecast and measurement errors^ This differential is 
utilized to update the smoothing factors for use in future forecasts. 

The four forecasting techniques selected for use in the SPSF Testing Environ- 


ment are: 


1 Brown's Basic Exponential Smoothing; 

2. P. R. Winters' Exponentially Weighted Moving Averages; 
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3. Trigg and Leach's Adaptive Smoothing; 

4. Roberts and Reed's Self-Adaptive Forecasting Technique. 

These techniques are representative of levels of exponential smoothing sophis- 
tication. Before discussing each technique, the method by which the forecast is 
incorporated into the SPSF Testing Environment is reviewed. 

For a product, two forecast options exist. The first option is to generate 
independent forecasts for each facility location specified in the Operations 
Module. Such locations may be on the same echelon level or at various levels 
within the system structure. The forecast is generated from an analysis of histori- 
cal patterns of product sales (throughput) at that location. As such, each forecast 
is developed independently. For example, even though sales at a manufacturing 
plant may be dependent upon the requirements of a distribution warehouse, 
forecasts under option one are generated on an independent basis. 

The second forecast option concentrates at the locational level in the system 
that serves the final customer. Using this approach, a forecast is developed for a 
number of periods in advance. This forecast is then lagged back to all sources 
that supply the customer. The lead time used in communicating the dependent 
forecast back to source facilities is based on the expected replenishment cycle 
times between the locations. Thus, using this option, the system can exploit the 
fact that demand is dependent between facilities. A factoring methodology 
(called bleeding) is used to adjust for the fact that facilities operational in a given 
test area may also be a functional part of other channels of distribution. The 
bleeding procedure is discussed further in Section V. The remainder of this 
section discusses the four forecast procedures. 

The first forecast technique is the basic exponential smoothing model origi- 
nally developed by R. G. Brown [8]. Brown's model applies a static smoothing 
constant (a) to the immediately previous period's sales and forecast using Eq. 
(2): 

Ft+1 =a(S t ) +(1 - a) (F t ) (2) 

Where: 

F = forecast at time t or t+ 1 
S = sales at time t 

Since the necessary input is limited to a smoothing factor and one period's data 
for sales and forecasting, the technique is easy to utilize. Since the technique 
contains no sales forecast error adaptability or provision to incorporate trend or 
cyclical variation, it would appear to offer limited capability for generating 
accurate forecasts. For the development of the SPSF Testing Environment, how- 
ever, simple exponential smoothing provides a control measure by which the 
benefit of added forecast sophistication and complexity can be evaluated. 

The second forecast technique, P. R. Winters' exponential weighted moving 
averages, incorporates seasonality and trend in addition to sales level [9]. The 
smoothing constant (a) is also used in this technique. In addition, procedures are 
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included for deriving smoothed estimates , of seasonality 03) and of trend (y). 
The sales forecast is derived by combining all three factors. Since the Winters 
technique incorporates trend and seasonal variations, it offers a more sophisti- 
cated approach in comparison to basic exponential smoothing. However, compu- 
tation of a single forecast using this technique requires three calculations and the 
storage of nine data items. 

The third technique used in the Forecast MQdule was selected from among 
several techniques available to introduce the adaptability feature. The Trigg and 
Leach adaptive smoothing procedure functions with a constant (a) set equal to 
the absolute value of the tracking signal [101. The tracking signal is a measure of 
the degree of forecast error. When the error becomes large the tracking signal 
approaches a value of one. As the value of the tracking signal increases, so does 
the corresponding value of a. The result is that the smoothing procedure quickly 
adapts to large differences between sales and forecast. As the error decreases, 
the tracking signal reduces the value of a, thus adapting the forecast to the new 
sales level. Although Trigg and Leach offer adaptability, consideration of trend 
and/or seasonality is not included in their procedure. 

The fourth technique includes adaptability plus trend and seasonal compo- 
nents. This is the Self- Adaptive Forecasting Technique (SAFT) developed by 
Roberts and Reed [11]- SAFT is similar in concept to the Trigg and Leach 
procedure with the exception that it employs three adaptive constants. SAFT 
employs the Evolutionary Operations (EVOP) technique of response surface 
analysis to determine optimal combinations of the values of the three smoothing 
constants. Using historical data, EVOP systematically adjusts the values of each 
of the smoothing constants, obtaining a measure of the forecast error for each 
combination. Each error is squared to form the response surface. This surface is 
then searched to determine the minimum squared error. The set of smoothing 
constants which correspond to the minimum squared error is automatically fed 
into the Winters methodology (Procedure Two). Thus, Roberts and Reed de- 
veloped what may be termed a closed loop dynamic forecasting technique. Any 
radical change in the patterns of basic sales, trend, or seasonality which increases 
forecast error is automatically adjusted for by the establishment of new values for 
the smoothing constant. 

Due to its current popularity, the Box-Jenkins methodology was also consid- 
ered for integration [7). However, after analysis it was decided that Box-Jenkins 
required too much human interaction to be feasible for detailed short-range 
forecasting of the type required by the SPSF model. 

The objective of the Forecast Module is to provide a range of techniques for 
use in the SPSF Testing Environment. One benefit is that the accuracy of the four 
procedures can be subjected to cost-benefit analysis under controlled environ- 
mental conditions. That is, for any specified market area environment, it is 
possible to test the relative accuracy of each procedure, the value of the increased 
accuracy offered by the various procedures, and the cost of achieving such 
enhancement 
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V. OPERATIONS MODULE 

The Operations Module is a dynamic simulator that integrates input from the 
Forecast and Demand Modules in a manner that permits both time- and 
function-dependent events to be simulated and observed. The Operations Module 
is designed to model individual events involved in the performance of the physi- 
cal distribution process. Table 1 lists the events and their basic functions. Each 
event occurs on an independent basis. The dynamic characteristic of actual 
operations is achieved through event interaction. As an example, the Inventory 
Management Event checks the product inventory status at each facility at a 
specified time. When the inventory-on-hand drops below the specified reorder 
point, the simulator creates a replenishment order. The order is then held in a 
queue until the appropriate cycle time has elapsed. When the simulated time has 
passed, the Replenishment Order Processing and Replenishment Order Shipping 
Events process the order by deducting the quantities from inventory while incre- 
menting the sales accumulators. The order is then assigned a stochastic transpor- 
tation time and resubmitted to the queue until the appropriate time passes. 

In the linkage of events, the manner in which elapsed performance time is 
created is critical for the model to capture the dynamic realism of distribution 
operations. Such realism is achieved through the use of stochastic cycle times. 
Order cycle components requiring stochastic time variables are communication, 
order processing, and transportation. 

An additional feature of the Operations Module is the capability to incorporate 
a flexible distribution structure. Specifically, the Operations Module can simu- 
late up to fifteen locations and handle up to ten products or groups of products. 
Inventory locations may be arranged in any number of echelons, or in any pattern 
of flow from manufacturing plants to customers. Customer locations can be 
replicated as specific accounts or demand areas. 

Figures 2 and 3 illustrate the structural flexibility inherent in the Operations 
Module. The simplified distribution structure in Figure 2 illustrates inventory 
stocking at three locations with product shipment from a manufacturing plant to a 
distribution center and then to the customer. Although such a simplified distribu- 
tion structure would seldom be found, the structure provides a useful basis for the 
analysis of specified policies. Typical policies capable of testing are illustrated 
on the right side of Figure 2. 

Figure 3 provides a more complex example of a distribution structure which 
consists of twelve locations in four echelons. In addition, this example illustrates 
multiple source destinations and direct or bypass shipment capabilities from the 
manufacturer to distribution center locations. It is important to note that the 
figures illustrate only two typical system configurations which can be simulated 
within the Operations Module. The illustrations do not include the total SPSF 
Testing Environment in that the Forecast, Demand, and Analysis Modules are 
not included. 

The flow of the Operations Module is controlled by an event sequencer. All 
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Table 1. SPSF Events and Function 


Event 


Function 


Data Read 


Network Configuration 


Demand Forecasting 


Demand Generation 


Customer Order 
Processing 


Accepts parameters and variables, 
market and warehouse definitions. 

Configures the distribution sys- 
tem by integrating nodes, links, 
and the geographic market area as 
managerially specified. 

Uses one of the pre-defined fore- 
casting techniques to forecast 
product sales-for the market 
area. This forecast can either 
be built up through the system 
back to the manufacturing faci- 
lity, or each echelon can be 
forecasted independently. The 
forecasts will be offset by the 
lead times when necessary. 

Generates pseudo customer orders 
for use in approximating the un- 
certainty of the demand environ- 
ment. 

Processes the customer demand for 
each simulation period. The de- 
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Event 


Function 


mand is provided via a call to 
the Demand Module. 


Demand Bleed-Off 


Inventory Management 


Production 


Due to the fact that all of the 
locations receiving shipments 
from a warehouse or manufactur- 
ing location may not be included 
in a desired configuration, this 
event automatically reduces the 
inventory available to simulated 
locations according to the per- 
centage of the total inventory 
at the stocking location that 

the simulated locations receive 

in actuality. 

Accumulates the daily state mea- 
surements so that averages may be 
reported. In addition, this event 
initiates replenishment orders 
when the inventory level drops 
below the designated reorder point. 

simulates the production function 
by incrementing the product in- 


(continued) 
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Table 1. 

SPSF Events and Function (continued) 

Event 

Function 


ventory at the manufacturing fa- 
cilities when scheduled or nec- 
essary. With o T wi fhnnt" nnror- 

tainty . 

Replenishment Order 

Prnrp<?<5"i nn 

Initiates the order processing 
phase for replenishment orders 
at the source location. 

Replenishment Order 
Picking 

Completes the processing of the 
replenishment order and initiates 
the shipment of the order. 

Shipment Arrival 

Simulates the arrival of the re- 
plenishment order through adding 
the quantities into inventory- 

Back-Order Checking 

Reviews the back-order queue af- 
ter the arrival of additional in- 
ventory to determine if any of 
the back-orders can now be filled. 

Report File 
Generation 

Reports the current values of all 
status and flow variables to a 
file that is suitable for input 
to the cost or report modules. 
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Figure 2. Example of Simplified Distribution Structure 
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Figure 3. Example of Complex Distribution Structure 
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events are initiated by the event sequencer. When events scheduled during a 
particular operational period are completed, the simulation period counter is 
incremented by one. The value of this counter "clock" is then checked against 
the predetermined ending number for the simulation. If time remains in the 
simulation the model returns to the event sequencer and begins event processing 
for the next day. 
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VI. ANALYSIS MODULE 

The Analysis Module utilizes the information developed by the simulator to 
produce management and error reports. This subsystem consists of three inde- 
pendent programs which utilize model results for summarizing system perfor- 
mance. The Cost Generator uses the physical distribution flow and level informa- 
tion to calculate the cost of system operation. The Report Generator formats and 
prints management reports. These reports provide the details and a summary of 
system performance. The third program is the Error Analysis Routine which 
details the reasons for each stockout. This program allows the researcher to 
identify whether the source of the stockout was the forecast technique or physical 
distribution operating system. The following sections discuss the details of each 
program. 

A. Cost Generator 

The Cost Generator is an independent routine which may be used to compute 
costs incurred by simulated distribution operations. The independent operation of 
this routine has two benefits. First, the absence of the cost components in the 
simulation model provides a more efficient utilization of computer core and 
thereby reduces run requirements. Second, the use of an independent Cost 
Generator permits sensitivity analysis of different cost assumptions without in- 
curring the additional time and expense of duplicate simulations. 

The individual costs included in the generator are transportation, warehousing, 
storage, inventory, ordering, and back-order costs. Each includes fixed and vari- 
able components as desired. The computation of costs is linear and dependent on 
either a unit of throughput or an average storage level. Since the operations 
simulator is a dynamic model, accurate measurement and costing of both status 
and flow variables are possible. A summary of the cost elements and the method 
of computation is presented in Table 2. 

The Cost Generator obtains inputs from two sources. Data related to distribu- 
tion operations are obtained as output from the Operations Module. Cost parame- 
ters applicable to a specific simulation are provided as direct inputs. Given these 
two inputs, the Cost Generator creates a data file which contains the simulator 
output as well as calculated costs. This file is the primary input to the Manage- 
ment Report Generator. 

A final aspect of the Cost Generator is a review of the basic characteristics of 
each cost element. Transportation cost is computed for all replenishment orders 
on the basis of the weight shipped. In addition to being dependent on the source 
and destination of the shipment, the rate is also based on the transportation mode. 
For each pair of linked locations, up to six different weight breaks may be used to 
represent alternative modes. There is a fixed transportation cost available at each 
origin location to permit simulation of private fleet operations. 
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Cost Element; 


Table 2. Cost Function Summary 
Can Be Uniquely- 

_DelineA_BYi_ 


Transportation Shipping Source 
Shipment Des- 
tination 


Warehousing 
(Throughput) 


Location 


Product 


Warehousing 
[Storage) 


Location 


Product 


Inventory Cost Location 
| includes 
Storage) 


Order Cost 


Location 
(Shipping) 


Back-Order Cost Location 

Shipping) 


Weight Shipped 


r^ppnnftnts: 


Weight, unit, or 

cube 
Throughput 
{ In, Out, or 
In+Out) 12) 

Average 

Inventory Level 
Elapsed Time 

Average 

Inventory Level 
Elapsed Time 

Number of Orders 
Number of Lines 

Number of Orders 
Back-ordered 


Variable 
Fixed 

Fixed 
Variable 


Variable 


Variable 


Fixed 

Variable 

Variable 


Warehousing cost consists of handling and storage. The handling cost, which 
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tory level at a facility. The assessment percentage may be varied by product and 
location if management desires. 

The cost for order placement and processing is assessed at the shipping loca- 
tion on both a fixed and variable basis. The variable cost is calculated as a 
function of the number of orders and the number of lines shipped. The variable 
cost covers expenditures such as labor and supplies. The fixed cost element, 
which is assessed on a per order basis, covers such items as computer hardware 
and supervisory expenses. 

The final cost relates to back orders. The variable charge may be assessed 
against all out-of-stocks. The charge is assigned on a location basis and is based 
upon a managerial estimate. 

The calculation of the cost is based on the activity level experienced in the 
operations simulator. It provides a basis for managerial review of alternative 
operating configurations and policies. Reports that are available to management 
regarding these expense levels are discussed next. 

B. Report Generator 

This Analysis Module component produces management reports for system 
performance evaluation. The Report Generator is independent of the remainder 
of the SPSF Testing Environment in that an intermediate file is used to pass the 
output from the simulation to the Report Generator. This intermediate file may or 
may not be passed through the Cost Generator for computation of system costs. 

The input to the Report Generator includes simulator output and a small 
number of parameter cards. The general type of parameter information necessary 
includes descriptive names of the facility locations, customers, products, run 
identification information, and report selection parameters. These descriptors 
make the model output more intelligible to readers. The report selection parame- 
ters define the level of report detail desired. 

There aire twenty-four available reports which detail five information groups. 
The groups and their reports are illustrated in Table 3. Each report group is 
discussed below [4]. 

£ Sales and Physical Levels This group includes both the market area and the 
interfacility sales for each system location. This information is available by 
facility or by facility-product detial. The reports summarize sales information by 
dollars, net weight, and unit, as well as by lines and orders. In addition, this 
group details average inventory level, along with a record of transfers and a count 
of all open orders. Finally, this group reports the system bleed-off on an indi- 
vidual product basis. Bleed-off is necessary to permit a partial system simulation 
to function within a total firm operating environment. 
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Sales and 

Physical Levels 


Table 3. Report Groups axid feecdrds 

. Records 

System Customer Sales 
System Shipments 
System Receipts 
System Inventory Report 
Replenishment Sales 

Replenishment Sales and In-Transit In- 
ventory 

Replenishment Volume: Weight Shipped 
Product Inventory Report 
Product Sales Report (Units) 
System Bleeding Report 
Product Bleeding Report 


Costs 


Service 


System Cost 

Replenishment Volume: Cost of Shipping 
System Service Measure 

System Percentage of Orders by Quantity 
Met 

System Back-Order Recovery and Thousands 

of Dollars Filled Within Days 
Replenishment Order Cycle Time Summary 


Error 


Operating Error Report 
Forecasting Error Report 


Managerial Summary 


Run Summary: 
Run Summary: 
Run Summary: 
Run Summary: 


Sales 
Service 

Inventory and Back Orders 
Costs 
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In total, the SPSF Report Generator provides information which details oper- 
ations over the length of the simulation run. These reports provide the means 
whereby logistical operations may be analyzed to isolate and evaluate system 
characteristics and performance. 

VII. VALIDATION 

Validation of the SPSF Testing Environment utilized a two phase procedure. The 
model was first tested using controlled data to establish that the programs per- 
formed as desired. The second phase used actual data to determine whether or not 
the model, as a whole, performed as expected. The following discussion briefly 
outlines the questions that were investigated and the results obtained when 
evaluating the testing environment. 

A. Initial Model Validity 

The first phase of testing model validity addressed the basic question of 
whether or not the model operates as desired. This phase established that the 
computer program(s) operated correcdy. The performance of four tasks was 
required to complete this phase of validation. The first task involved a detailed 
evaluation of the program flow and logic while processing a limited test applica- 
tion. This established that the program flow and logic appeared to operate cor- 
recdy. The stochastic variable generators were also evaluated for fit and stability 
as a part of this first task. Task 2 utilized a review board of academicians and 
distribution practitioners to determine whether the individual simulated activities 
adequately modeled the desired distribution activities. Task 3 selected a mea- 
surement variable and then statistically evaluated the point and dynamic stability 
of the model. For validating SPSF, the service level was selected as the stability 
measure. Statistical analysis was performed for both high and low variance 
conditions. The validation results statistically demonstrated that the model pro- 
duced stable results. Task 4 evaluated model performance under different sets of 
environmental and policy conditions. The objective of this task was to determine 
whether the model, under the controlled conditions, responded to changes in its 
environment in a manner similar to an actual distribution system. Once again the 
model was judged valid. 

The results obtained from the performance of all four tasks indicated that the 
basic model was valid. However, tests of true model validity are data dependent 
and can only be evaluated after repeated applications in actual environments. 
Stricdy speaking, each new application should be subjected to the four tasks 
discussed to determine situation specific model validity. This, however, is im- 
practical due to economic and temporal constraints. As a compromise a modified 
procedure was developed to establish the validity for individual applications. The 
following section describes this procedure. 


62 D. J. BOWERSOX, D. J. CLOSS, J. T. MENTZER, JR., and J. R. SIMS 


firm using standard probability distributions. The second procedure approxi- 
mates daily demand for the firm through the use of a single regression analysis. 
The third procedure approximates daily demand for the industry and firm market 
share through the use of regression analysis. 

These three procedures were combined to yield seven different approaches to 
demand generation. These demand approaches were tested for accuracy under 
ten environmental conditions. The environmental conditions were determined by 
various changes in the trend, seasonality, and -variation of the demand patterns. 
Seventy experimental simulations runs were conducted for a test period of 200 
simulated days each. The following conclusions were drawn from the research: 

1. The simplest method of demand generation, the stochastic procedure, was 
by far the most accurate under any environmental condition where season- 
ality did not exist. 

2. With little or no seasonlity, the stochastic procedure was superior to the 
firm regression and industry regression procedures. However, at high 
levels of seasonality, the stochastic method became less accurate than 
either the firm regression or industry regression procedures. 

3. Comparison of the accuracy of the regression approaches developed from 
the firm regression and industry regression procedures revealed the level of 
correlation in the regression analysis had a negligible effect on the accuracy 
of demand generation. 

A number of implications for the use of demand generation in simulation 
research follow from the conclusions of this research. Previous simulation re- 
search has primarily utilized the stochastic method. However, this research 
suggests that the stochastic procedure would be preferred only for simulations in 
which seasonality is either nonexistent or at a low level. If seasonal fluctuations 
exist which represent a significant percentage of business, a regression procedure 
should be utilized. 

For further discussion of the research design and results see "Simulated Prod- 
uct Sales Forecasting- Analysis of Market Area Demand Simulation Alterna- 
tives [12]. " 

2. Forecasting Technique. The forecasting research utilized the SPSF Testing 
Environment to evaluate the impacts of the two types of uncertainty while using 
different levels of forecasting technique sophistication. The first, demand uncer- 
tainty, deals with the rate at which a product is demanded. The second, operating 
uncertainty, deals with the channel's ability to replenish inventories as they are 
depleted. The combination of these factors affects system performance. The 
objective of this research was to measure the combined impacts of variations in 
demand and operating uncertainty on the performance of a channel system. 
Measures to reduce the effects of demand and operating uncertainty are gener- 
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separated into forecasting and operating discrepancy. The effects of in- 
creases in demand and operating uncertainty tend to cancel each other. 
The total discrepancy between demand and sales is less than the sum of 
forecasting and operating discrepancy. 

A number of observations follow from this research. First, denning forecast- 
ing error as the difference between sales and forecast is incorrect. Such a proce- 
dure generates future forecasts based upon past levels of operating as well as 
forecast discrepancy. Second, more consistent system performance is achieved 
using simple forecasting techniques. Complex techniques, although more able to 
track highly variable demand patterns, are also more affected by variations in 
operating uncertainty. Finally, the performance of the channel must be monitored 
and analyzed from a system's perspective to separate forecasting and operating 
discrepancies. 

For a complete discussion of the research design and results regarding the 
forecasting applications, see "Simulated Product Sales Forecasting-Analysis of 
Forecasting Discrepancies in the Physical Distribution System [6] ." 

3. Inventory. Current model research is focusing upon the interaction of the 
physical distribution echelon structure and safety stock. In particular, the need 
and effectiveness of safety stock at different system locations is being evaluted 
under different environments of demand and lead time. The specific research 
questions are: 

1. To determine the relative accuracy of current probabilistic techniques for 
determining safety stock requirements in physical distribution system; 

2. To evaluate the relative impact of different levels of safety stock on the 
customer service levels of a multi-echeloned physical distribution system 
under varying conditions of demand and lead time uncertainty; and 

3. To evaluate the relative impact of safety stock echelon positioning on the 
customer service levels of a multi-echeloned physical distribution system 
under varying conditions of demand and lead time uncertainty. 

This research is still in progress so final results are not available. 

4. Industry. Initial model research included the analysis of data provided by 
two firms. Their use of the model focused on the performance evaluation of 
alternative distribution systems and policies. The first application evaluated the 
distribution system of a consumer products firm while the second considered 
consumer durables. This application diversity provides some basis for model 
generalization. The model analysis for both firms involved three phases. 

The first phase established the historical or fit model validation. For this 
phase, the model output based upon historical demand, was compared to the 
actual operating experience of the firm. The essential test was whether the model 
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simulated acceptable results when given the same environmental conditions. The 
model results both at a detailed and aggregate level were validated to within five 
percent of the actual experience of both firms. 

The second analysis phase evaluated the relative model stability for each firm. 
As previously, model stability refers to the model's capability to adjust to initial 
starting conditions and to accurately simulate system performance. This analysis 
identifies performance differences due to policy changes with those that result 
from the stochastic processes of the model. The results illustrate the need' to 
evaluate stability. The first firm realized accurate estimates of system perfor- 
mance within ten simulation days. The second firm, which operated under a 
more uncertain environment, required a forty simulation day warm-up period. 
Although the model did perform differently for the two firms, the consensus of 
both managements was that it produced credible results. 

The third phase used the model to evaluate alternative distribution structures 
and policies. Although the firms were essentially evaluating operational alterna- 
tives in this phase, the model was still under scrutiny. The results offered a basis 
for comparisons of model results and management intuition. The failure to 
realize a reasonable match would have resulted in a decrease in model credibility. 
After an analysis often runs for each firm, management felt the results matched 
their expectations. 

As a result of each use of the model with industry data, managers of the firms 
felt the SPSF Testing Environment offered both an accurate and useful tool. 

B. Potential Research 

Given the availability of the SPSF Testing Environment, many opportunities 
exist for future research and industrial application. The following examples 
illustrate some planned and potential research areas. 

I- A nalysis of System Discrepancies. As previously discussed, any discrep- 
ancy between the actual and potential levels of sales in a single period may be 
the result of an inaccurate forecast or the inability of the physical distribution 
system to suppon demand levels. The SPSF Testing Environment provides the 
capability to analyze the relative and absolute impact of each such discrepancy. 
Each type of error results from a distinct type of uncertainty. Forecast discrep- 
ancy results from uncertainty about the level of future demand. Operating 
discrepancy results from uncertainty relating to the performance of the distribu- 
tion system. On an experimental basis, each form of discrepancy may be iden- 
tified and measured to formulate improved forecasting procedures and operating 
policies. 

2 Customer Service Standards. Research in the area of customer service deals 
with one of the most timely problems facing management. Customer service is 
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